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Discussion 
1 Introduction

Among several user plane alternatives being discussed on  inter-eNB carrier aggregation, appropriate architecture to support local break-out should be investigated, since fast growing traffic and number of small cells will require more flexible traffic steering techniques to balance network workload. In this contribution, we review existing LIPA and SIPTO at local networks and discuss feasibility of each user plane alternatives.
2 Discussion
LIPA (Local IP Access)
The LIPA function enables an IP capable UE connected via a HeNB to access other IP capable entities (e.g., IP router for Internet connection) in the same residential/enterprise IP network without the user plane traversing the mobile operator's network except HeNB subsystem. LIPA PDN establishment can be achieved by requesting a new PDN connection to an APN for which LIPA is permitted. Local GW (L-GW) collocated HeNB includes the L-GW address to the MME in every INITIAL UE MESSAGE and UPLINK NAS TRANSPORT control message. Then MME selects the L-GW associated with the HeNB and enables a direct user plane path between the Local GW and the HeNB. Rel-10 LIPA supports only CSG/Hybrid cell for member UEs. Rel-12 LIPA is now considering supporting Hybrid for non-member UE, but this was not finally agreed by SA2. 
Observation 1: Rel-12 LIPA is still limited to support local break-out for HeNB.
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< LIPA architecture >
SIPTO (Selected IP Traffic Offload) @ Local Network
SIPTO enables to offload certain types of traffic at a network node close to that UE's point of attachment to the access network. As a SIPTO PDN connection is established, GW selection function selects a set of GWs (S-GW and P-GW (i.e., L-GW)) that is geographically/topologically close to a UE‘s location (DNS query specified in TS 29.303 [61] uses the UE's current location information (e.g. TAI FQDN (Tracking Area Identity  Fully Qualified Domain Name)). SIPTO is allowed or prohibited on per user and per APN basis based on subscription data in the HSS which is configured to indicate to the MME.
Rel-12 SIPTO is extended to support offloading at local network like LIPA, which can be applied in both HeNB and eNB. There are two architectures, 1) with collocated L-GW, 2) with standalone L-GW
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< with collocated L-GW (reuse Rel-10 LIPA architecture) >
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< with standalone L-GW >
SIPTO at the Local Network can be achieved by selecting a L-GW function collocated with the (H)eNB or selecting stand-alone GWs residing in the Local Network. The subscription data in the HSS are configured per user and per APN to indicate to the MME if offload at the local network is allowed or not. IP data session continuity is supported in SIPTO@LN with standalone GW within the local network, but not for the SIPTO @LN collocated architecture.
In the SIPTO@LN with standalone GW, (H)eNB includes the Local Home Network ID (LHN ID) to the MME in every INITIAL UE MESSAGE, every UPLINK NAS TRANSPORT control message, HANDOVER NOTIFY and PATH SWITCH REQUEST messages to select L-GW. Thus, DNS interrogation based on UE’s LHN ID is necessary.
Observation 2: SIPTO@LN with collocated GW or standalone GW is applicable for both HeNB and conventional eNB (i.e., MeNB and SeNB).
SIPTO@ Local Network  at  Inter-eNB CA architecture
	Alternative 1
	Alternative 2
	Alternative 3
	Alternative 4

	L-GW in MeNB
	L-GW in SeNB
	Standalone L-GW connected to MeNB/SeNB
	Standalone L-GW connected to MeNB
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	CN split, RAN split
	CN split, RAN split
	CN split, RAN split
	RAN split

	1A/2A/2B/2C/3A/3C/3D
	1A/2A
	1A/2A
	2A/2B/2C/3A/3C/3D

	Pros: Service continuity can be assured if only SeNB change

Cons: Once MeNB changes, the bearer should be deactivated
	Pros: SeNB bearer can be local breakout
Cons: Service continuity from SeNB change is not supported
	Pros:Service continuity from MeNB and SeNB change is supported within local network.
Cons: Standalone L-GWs close to SeNBs are necessary
	Pros: Service continuity within local networks supported compared to Alt.1
Cons: Xn interface can be still bottleneck


At the point of RAN split view, Alt.1 and 4 are not so helpful to reduce data traffic going through Xn interface that might be bottleneck compared to others. Thus  Alt.2 and 3 can be considered for the RAN split (except multi-stream cases) as well as CN split approach. Especially, Alt. 3 will be preferred because local mobility and offloading both MeNB and SeNB flows can be supported. 
Observation 3: 1A and 2A architectures are appropriate to support local breakout w/ SIPTO@LN

Proposal 1: For any case of SIPTO@LN, co-located or standalone L-GW, 1A and 2A are preferred.
3 Conclusion
Four alternatives to support local breakout using SIPTO@LN are discussed in the contribution.
Proposal 1: For any case of SIPTO@LN, co-located or standalone L-GW, 1A and 2A are preferred.
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